Effects of intracellular Ca2+ depletion and glucocorticoid on stimulated adrenocorticotropin release by rat anterior pituitary cells in a microperifusion system.
Arginine vasopressin (AVP), oxytocin (OT), and angiotensin-II (AII) elicit a biphasic ACTH secretory response by perifused anterior pituitary cells consisting of an initial transient (less than 3-min) spike phase and a subsequent sustained plateau phase. In contrast, CRF produces a monophasic sustained plateau type of ACTH secretory response. We have previously demonstrated that 1) influx of extracellular Ca2+ (Cae2+) via L-type voltage-sensitive Ca2+ channels is involved in both the response to CRF and the sustained phase of the response to AVP and OT; 2) release of intracellular Ca2+ (Cai2+) is involved in the spike phase of the response to AVP, OT, and AII; and 3) activation of protein kinase-C is required for the sustained phase, but not for the spike phase, of the response to AVP. CRF action is mediated by activation of protein kinase-A. In this study we further examined the role of Cai2+ by exploiting the fact that a low concentration (1 microM) of ionomycin, a potent Ca2+ ionophore, releases Cai2+ from nonmitochondrial inositol-1,4,5-trisphosphate (IP3)-sensitive Cai2+ stores without causing Cae2+ influx. Pretreatment with ionomycin for 10 min decreased the spike phase of the response to 100 nM AVP, OT, and AII, but had no effect on the response to 10 nM CRF or the sustained phase of the responses to the other agonists. The combination of CRF plus AVP induced a biphasic and synergistic release of ACTH. Ionomycin pretreatment reduced the spike phase, especially the first 1 min, without any effect on the sustained phase. These results indicate that Cai2+ release, but not Cae2+ influx, is involved in the spike phase of the response to AVP, OT, and AII and that Cai2+ is not involved in the synergistic effect of the combination of CRF plus AVP. Having established these relationships, we examined the effect of 2-h perifusion with 100 nM dexamethasone (DEX) on stimulated ACTH release. DEX pretreatment reduced the total response to CRF, the sustained phase of the responses to AVP and OT, and the sustained phase of the synergistic response to CRF plus AVP. However, DEX had no effect on the spike phase of the responses to AVP, OT, or AII or the spike phase of the response to CRF plus AVP. These results indicate that DEX inhibits ACTH release mediated by activation of either protein kinase-A or protein kinase-C, but does not affect inositol-1,4,5-trisphosphate/Cai2(+)-mediated ACTH release.(ABSTRACT TRUNCATED AT 400 WORDS)